CENTER FOR DRUG EVALUATION AND
RESEARCH

APPLICATION NUMBER: 21-316

ADMINISTRATIVE DOCUMENTS



NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

NDA 21-316 /SE )

Drug Altocor (lovastatin) Extended Release Applicant _Aura Laboratories. Inc.

Tablets; 10, 20, 40, 60 mg

RPM_ William C. Koch Phone _(301) 827-6412
O505()(1)
X505(b)(2)  Reference listed drug Mevacor (lovastatin) Tablets [NDA 19-643]
OFast Track ORolling Review Review priority: X S [OOP
Pivotal IND(s)
Application classifications: PDUFA Goal Dates: RS2
Chem Class 3 Primary July 2, 2002
Other (e.g., orphan, OTC) Secondary
Arrange package in the following order: Indicate N/A (not applicable),
X (completed), or add a
GENERAL INFORMATION: comment.

¢ User Fee Information: N/A User Fee Paid

0O User Fee Waiver (attach waiver notification letter)
0O User Fee Exemption

® ACtION Letter. .oeiniit it e XAP DOAE ONA

¢ Labeling & Labels
FDA revised labeling and revViews...........cccovieiiiiiiiiniinieneeieaienenns N/A
Original proposed labeling (package insert, patient package insert) .......... X
Other labeling in class (most recent 3) or class labeling........................ X
Has DDMAC reviewed the labeling? ...........cccoieiiiiiiiinanin. 0O Yes (include review) LI No
Immediate container and carton labels ...............coooiiiiiiiiiiii i, X
NOMENCIAtUIE TEVIEW ..eentintiniineeieeeieitereeretenieaeeraesrenneannannennens X

¢ Application Integrity Policy (AIP) . This application is not on the AIP.

Exception for review (Center Director’s memo)........c...oceiieieiiiininnann.n.

OC Clearance for approval...........ccoiiiiiiiiiiiiiiiiiieiiiiieee e,

Continued =



¢ Status of advertising (if AP action) [ Reviewed (for Subpart H — attach [ Materials requested

review) in AP letter

¢ Post-marketing Commitments X
Agency request for Phase 4 Commitments...........ccccoovievniiiiiiininnennnnn.. X
Copy of Applicant’s COMMItMENtS .......cceevirireriiiiiiinieiieireerinennnnnn, X

¢ Was Press Office notified of action (for approval action only)?.................. O Yes XNo
Copy of Press Release or Talk Paper...........ccooeiiiiiiiiiiiiiiiiiiiienn.

¢ Patent
Information [SOS(D)(1)] ceuveriiiiiie e X
Patent Certification [SOS(b)(2)]....ciueieiieiiiiii e, X
Copy of notification to patent holder [21 CFR 314.50 (i()(4)]......cceuenen..... N/A

¢ Exclusivity SUmmary .........coooieiiiiiiiiiii e N/A

¢ Debarment Statement .........coviuiiiininirii i ie e N/A

¢ Financial Disclosure

No disclosable INfOrmation .......oviienriiiieiiiie et e eee e eeaaneeans N/A
Disclosable information — indicate where review islocated ....................
¢ Correspondence/Memoranda/Faxes ........cocvuveevieiiiiiiiiiieniinieeniinenenn, X
¢ Minutes Of MEEtINGS . ..cuvininiiiiiiiiiiii et eeee e N/A

Date of EOP2 Meeting _12/09/98
Date of pre NDA Meeting _N/A
Date of pre-AP Safety Conference N/A

¢ Advisory Committee Meeting ...........ccvvvviniiiiiiiiiiiiiiiieiiiienenn, e N/A
Date Of MEEHINE . ..vovrniiniiiniiiite et ea e ee e e eae e,
Questions considered by the committee ..........coocoeiiiiiiiiiiiiiiiininnen..
Minutes or 48-hour alert or pertinent section of transcript ......................
¢ Federal Register Notices, DESI documents ............ocoviiviniiiniiiiiiinnnnnn.. N/A
CLINICAL INFORMATION: ' Indicate N/A (not applicable),
X (completed), or add a
comment.
¢ Summary memoranda (e.g., Office Director’s memo, Division Director’s
memo, Group Leader’smemo) .......coocevviiiiiiiiiiiiiiiiiiie e,
¢ Clinical review(s) and memoranda .............ccoeeeviiniiiiiiiiieiiieieenenennnn, N/A

Continued =



¢ Safety Update 1eVIEW(S) «.o.viiieiniiiiiiii et N/A

¢ Pediatric Information
X Waiver/partial waiver (Indicate location of rationale for waiver) [J Deferred
Pediatric Page. . ....ccviniiiiii i s X

X Pediatric Exclusivity requested? X Denied [ Granted [0 Not Applicable

¢ Statistical review(s) and memoranda .................ooiiiiiiiiiiiii e N/A
+ Biopharmaceutical review(s) and memoranda..................cccooiiiiiiiiinnnn..n. X
¢ Abuse Liability reVIEW(S) ....eeiiiiiiiieiii i N/A
Recommendation for scheduling ............c.ccooiiiiiiiiiiiiiiii,
¢ Microbiology (efficacy) review(s) and memoranda ................ocoevvnveneennnn. N/A
@ D ST AUGILS oo N/A
OClinical studies [ bioequivalence studies ..............coovvinievininnneninen,

CMC INFORMATION: Indicate N/A (not applicable),
X (completed), or add a
comment.

¢ CMCreview(s) and memoranda .............cccoeeeiriiiniiiiiinniiiiiniininenenenn. X

¢ Statistics review(s) and memoranda regarding dissolution and/or stability ...... N/A

L 0% O (2 15 ) LT N/A

¢ Environmental Assessment review/FONSI/Categorical exemption ............... N/A

¢ Micro (validation of sterilization) review(s) and memoranda ...................... N/A

¢ Facilities Inspection (include EES report)

Datecompleted ___ X Acceptable [0 Not Acceptable
¢ Methods Validation ............. ettt eteeeeneneneneaen e, O Completed X Not Completed
PRECLINICAL PHARM/TOX INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
comment.
¢ Pharm/Tox review(s) and memoranda ...............ccceuvevenininiiriniiiiniinennes N/A
¢ Memo from DSI regarding GLP inspection (if any) ...........cc.cccoevveniinininnnn. N/A

Continued =



+ Statistical review(s) of carcinogenicity studies ...........cccociiiiiiiiiiieiiin..,

® CACIECACTEPOM .ottt ettt e e ae e e eaes

APPEARS THIS WAY
ON ORIGINAL




NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

NDA 21-316 /SE )

Drug Altocor (lovastatin) Extended Release Applicant _Aura Laboratories. Inc.
| Tablets; 10, 20, 40, 60 mg

RPM_ William C. Koch Phone (301) 827-6412

O505()(1)
X505(b)(2)  Reference listed drug Mevacor (lovastattn) Tablets [NDA 19-643]

[JFast Track ORolling Review Review priority: XS OP

| Pivotal IND(s)

Application classifications: PDUFA Goal Dates: RS2
Chem Class 3 Primary April 19, 2002
Other (e.g., orphan, OTC) Secondary
Arrange package in the following order: Indicate N/A (not applicable),
X (completed), or add a
GENERAL INFORMATION: comment.

¢ User Fee Information: N/A User Fee Paid
[0 User Fee Waiver (attach waiver notification letter)
O User Fee Exemption

@ ACHON Letter. . .ouiiiii i OAP X AE ONA
¢ Labeling & Labels 7
FDA revised labeling and reViews..........c.ccooiiiiiiiiiiiniiiinninn, N/A ~
Original proposed labeling (package insert, patient package insert) .......... v
== Other labeling in class (most recent 3) or class labeling........................ :
Has DDMAC reviewed the labeling? .............c.coooiiiiiii O Yes (include review) IJ No

Immediate container and carton labels .........cooiviiiiiiiiiiiiiiiiree

Nomenclatire TEVIEW ..ovverrriiiiiiiieieererenennns e ettt ae e

.OA

¢ Application Integrity Policy (AIP) . This application is not on the AIP.

Exception for review (Center Director’s memo)..........ocoeiiiiieneiiinenanes

OC Clearance for approval..........coooiiiiiiiiiiiiiiiii e,

Continued =



Status of advertising (if AP action) O Reviewed (for Subpart H — attach

O3 Materials requested

4 Clinical review(s) and memoranda

¢ Summary memoranda (e.g., Office Director’s memo, Division Director’s
memo, Group Leader’s memo) ...........oooooiiiiiiiiiiiiii

..................................................

review) in AP letter
Post-marketing Commitments
Agency request for Phase 4 Commitments.............cooocoiiiiiiiin,
Copy of Applicant’s cOmmItments ........c..cocoiiiiiiiiiiiiiiiiiniiineineeiaae,
Was Press Office notified of action (for approval action only)?................. O Yes OONo
Copy of Press Release or Talk Paper................ocociiiiiinn
Patent
Information [SOS(B)(1)] c-euemenenininiiiiii e
Patent Certification [SOS()(2)]..ccuvvvviriiiiiiiiiiiiiii e N/A
Copy of notification to patent holder [21 CFR 314.50 (i)(4)]..........c......
Exclusivity Summary ................... e N/A
Debarment StAtEmMENt ........everneneeneeeneenrereneenetaeenenateeeneneneeaeenns N/A
Financial Disclosure
No disclosable INformation ...........cvvvieieiiiiioiiiiii i N/A
Disclosable information — indicate where review is located ...................
Correspondence/Memoranda/Faxes ..........ccoveviiiiiiiiiiiiiiiiniinnnnen X
Minutes Of Meetings .......oovuiviiniieniieiiiiii e N/A
Date of EOP2 Meeting _12/09/98
Date of pre NDA Meeting _N/A
Date of pre-AP Safety Conference _N/A
Advisory Committee Meeting ........c.couiiiiiiniuiiiiiiiiiiiiiiiniiinienenenen, N/A
Date Of MEELIIE ...ueneniieiiieeieei ittt e
Questions considered by the committee ...........cccooviiiiiniiiiiin.
Minutes or 48-hour alert or pertinent section of transcript .....................
Federal Register Notices, DESI documents ..............coooiiiiiiiiiiiniiaans N/A
CLINICAL INFORMATION: " Indicate N/A (not applicable),
X (completed), or add a
comment.

’ # !
TR ‘Ea.bu:.?g

N/A ¢

Continued =

&



) = A o -\’J’,. N “'.L.« [ < é
. SafetyUpdate:rc:view(S)...........’.q?.’}."ﬁf}'7‘/02 S hasvcring n T : N/A

.............................................

N

¢ Pediatric Information
X Waiver/partial waiver (Indicate location of rationale for waiver) [] Deferred
Pediatric Page. ... .cooniiiiiii e X
X Pediatric Exclusivity requested? X Denied [ Granted [ Not Applicable

¢ Statistical review(s) and memoranda ................c.ooiiiiiiiiiiiiii e, N/A
¢ Biopharmaceutical review(s) and memoranda.............cccocviiiiiiiiiiiiinininn., X
¢ Abuse Liability reVIEW(S) «..ooeiiiniiiiiiiiii i N/A
Recommendation for scheduling ..........c..cooveiiiiiiiiiiiiiiiiiiiin,
¢ Microbiology (efficacy) review(s) and memoranda ............c......ooeevinian N/A
L D N QN i 1 N/A
XClinical studies [ bioequivalence studies ..............c.cceerermenireennnnnn. not in DFS <~
CMC INFORMATION: Indicate N/A (not applicable),
X (completed), or add a
comment.
¢ CMCreview(s)and memoranda .........c.o.eieiiiiiiiiiniiiiniiiiieieieeeenanennn. X
¢ Statistics review(s) and memoranda regarding dissolution and/or stability ...... N/A
LI D)\ 1 38 (23 (o ) I U TN N/A
+ Environmental Assessment review/FONSL/Categorical exemption ............... N/A
+ Micro (validation of sterilization) review(s) and memoranda ...................... N/A

# Facilities Inspection (include EES report)

Datecompleted __ . X Acceptable [J Not Acceptable
¢ Methods Validation ......c.vvviveeneininineinineneeieeeenenenarnenns [0 Completed X Not Completed
PRECLINICAL PHARM/TOX INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
comment.
¢ Pharm/Tox review(s) and memoranda ................ccccvviiiviiininiiieninennen.. N/A
¢ Memo from DSI regarding GLP inspection (if any) ................ccocooein. N/A

Continued =



¢ Statistical review(s) of carcinogenicity studies ...........ccccoviiiiiiiiiiiiin.
LI O7-X07) 5 07-X 03 (- 1o’ « SO
APPEARS THIS WAY
ON ORIGINAL
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NDA/EFFICACY SUPPLEMENT ACTION PACKAGE CHECKLIST

NDA 21316 /SE -
Drug Altocor (lovastatin) Extended Release Applicant _Aura [ aboratories. Inc.
Tablets; 10, 20, 40, 60 mg
RPM_ William C. Koch Phone (301) 827-6412
0O505(b)(1)
X505(b)(2)  Reference listed drug Mevacor (lovastatin) Tablets [NDA 19-643]
OFast Track ORolling Review Review priority: X S [OP
Pivotal IND(s)
Application classifications: PDUFA Goal Dates:
Chem Class 3 Primary January 30, 2002
Other (e.g., orphan, OTC) Secondary March 30, 2002
Arrange package in the following order: Indicate N/A (not applicable),
X (completed), or add a
GENERAL INFORMATION: comment.

¢ User Fee Information: X User Fee Paid

O User Fee Waiver (attach waiver notification letter)
[ User Fee Exemption

YII-X 11008 U= L= SO O SO POPUR OAP O AE ONA

¢ Labeling & Labels
FDA revised labeling and reVieWs.........cociviiiiiiiiiiiiiiiiiii

Original proposed labeling (package insert, patient package insert) ..........

> W)

Other labeling in class (most recent 3) or class labeling........................

Has DDMAC reviewed the labeling? ... O Yes (include review) LI No
Immediate container and carton labels ............c.oooeiiiiiiiiiiiii X
NomeENCIatuIe TEVIEW ....uviiiiiiii i eiaee e er e eaneaanner e X

¢ Application Integrity Policy (AIP) . This application is not on the AIP.

Exception for review (Center Director’s memo)

..................................

OC Clearance for approval

...........................................................

Continued =



Status of advertising (if AP action) [0 Reviewed (for Subpart H — attach [0 Materials requested
review) in AP letter

Post-marketing Commitments
Agency request for Phase 4 Commitments..............cooooiii

Copy of Applicant’s commitments ............cooooiiiiiiiiiiiiiiine,

Was Press Office notified of action (for approval action only)?.................. O Yes ONo

Patent
Information [SOS(B)(1)] c-eenernii

Patent Certification [SO5(b)(2)]. .- e euuieiriii e, X

Copy of notification to patent holder [21 CFR 314.50 (i))(4)]......covevvnnenen.

EXCIUSIVItY SUMMATY ..0.vteeiiie et e X

Debarment StatemMIENTt ...ttt ettt ettt e X

Financial Disclosure
No disclosable InormMation ..ooeeeierre ettt eeeannans X

Disclosable information — indicate where review is located ....................

Correspondence/Memoranda/Faxes .........ccoeviiniiiiiiiiiiiiiiiiiiniinn X

Minutes Of MEEHNES ... .uuveii it X
Date of EOP2 Meeting _12/09/98
Date of pre NDA Meeting _N/A
Date of pre-AP Safety Conference _N/A

Advisory Committee Meeting .........ocuvumiuimiiiieiiiiinieniieciiieneeeanes N/A

Date Of MEEUNZ ...ovvivinitineiie et
Questions considered by the committee ..........coooiiviiiiiiiiiiiiiiiiineinn...

Minutes or 48-hour alert or pertinent section of transcript ......................

Federal Register Notices, DESI documents ..............c.ooviiiiiiiiinn.. N/A

CLINICAL INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
comment.

¢ Summary memoranda (e.g., Office Director’s memo, Division Director’s

memo, Group Leader’s Mmemo) ........coovvniniiiniiiiiiiiiiiiaiie e

¢ Clinical review(s) and memoranda ............c.cceoeeinviiiiiiiiiiiiiiiiinininan X

Continued =



Safety Update reVIEW(S) ....ooueniiriniiiiiiiiiii e

Pediatric Information
X Waiver/partial waiver (Indicate location of rationale for waiver) [0 Deferred
Pediatric Page......cooviviiiii i X

X Pediatric Exclusivity requested? X Denied [ Granted 0O Not Applicable

Statistical review(s) and memoranda ..............cooiiiiiiiiiiiinn X
Biopharmaceutical review(s) and memoranda................cooooeiiii X
Abuse Liability reVIEW(S) ....vuun it N/A

Recommendation for scheduling ...

Microbiology (efficacy) review(s) and memoranda ...............cocoiii N/A

ST AUAILS oottt s N/A

XClinical studies [ bioequivalence studies ............cccoeviiieienennenenen
CMC INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
comment.

CMC review(s) and memoranda .........oceveeeieiiiiiiiiiiriii i X

Statistics review(s) and memoranda regarding dissolution and/or stability ...... N/A

1)\ 13 (53 T ) PN N/A

Environmental Assessment review/FONSI/Categorical exemption ............... X

Micro (validation of sterilization) review(s) and memoranda ...................... N/A

Facilities Inspection (include EES report)

Datecompleted ____ = .. X Acceptable [ Not Acceptable
¢ Methods Validation .......o.eeviiiieiiiiiiiiiieeeiet et enenens O Completed X Not Completed
PRECLINICAL PHARM/TOX INFORMATION: Indicate N/A (not applicable),

X (completed), or add a
comment,
¢ Pharm/Tox review(s) and memoranda ..........ccccoeuveieiniiiiiniininiiinienenen X
¢ Memo from DSI regarding GLP inspection (if any) ........c.cccoevviniiniinnnan, N/A

Continued =



¢ Statistical review(s) of carcinogenicity studies ............c.cociiiiiiiii .

¢ CAC/ECACTEPOrt ....coooiiiiiiiiiii

APPEARS THIS WAY
ON ORIGINAL




DEPARTMENT OF HEALTH AND HUMAN SERVICES Eproion De. caoan 2100237
PUBLIC HEALTH SERVICE

FOOD AND DRUG ADMINISTRATION USER FEE COVER SHEET

See Instructions on Reverse Side Before Completing This Form

1. APPLICANT'S NAME AND ADDRESS 3. PRODUCT NAME
. Lovastatin Extended Release Tablets
A?RA Laborator ies, Inc: 4. DOES THIS APPLICATION REQUIRE CLINICAL DATA FOR APPROVAL?
Div. of Andrx Corporation IF YOUR RESPONSE IS "NO™ AND THIS IS FOR A SUPPLEMENT, STOP HERE
401 Hackensack Avenue AND SIGNTHIS FORM. ‘
Hackensack, N.J. 07601 # RESPONSE 15 'YES, CHECK THE APPROPRIATE RESPONSE BELOW.

B THE REQUIRED GLINICAL DATA ARE CONTAINED IN THE APPLICATION
[J THE REQUIRED CUNICAL DATA ARE SUBMITTED BY

REFERENCE TO
2. TELEPHONE NUMBER (Inckuds Ares Code) {APPLICATION NO. CONTAINING THE DATA).
(201) 883-1883
5. USER FEE |.D. NUMBER 6. LICENSE NUMBER f NDA NUMBER
4028 - 21316
7. 1S THIS APPLICATION COVERED BY ANY OF THE FOLLOWING USER FEE EXCLUSIONS? IF 50, GHECX THE APPLICABLE EXCLUSION
[ A LARGE VOLUME PARENTERAL DRUG PRODUZT 2 & 505(b)2) APLICATION THAT DOES NOT REQUIRE A FEE
APPROVED UNDER SECTION 505 OF THE FEDERAL (See aem 7. reverse side before checking box. )
FOOD, DRUG, AND COSMETIC ACT BEFORE 8/1/92
(SeX Explanaory)
[ THE APPLICATION QUALIFIES FOR THE ORPHAN [ THE APPLICATION 1S A PEDIATRIC SUPPLEMENT THAT
EXCEPTION UNDER SECTION T36(a}{ 1XE) of the Federal Food, QUALIFIES FOR THE EXCEPTION UNDER SECTION 736{a)(1XF) of
Drug, snd Cosmetic Ac the Feceral Food. Drug. and Cosmelic Act
{See aem 7, reverse site before chedung bex.) (See tem 7, reverse sice belore checking box.)

[ THE APPLICATION IS SUBMITTED BY A STATE OR FEDERAL
GOVERNMENT ENTITY FOR A DRUG THAT IS NOT DISTRIBUTED
COMMERCIALLY
SeX Explanatory)

FOR BIOLOGICAL PRODUCTS ONLY

7] WHOLE BLOOD DR BLOOD COMPONENT FOR [J A CRUDE ALLERGENIC EXTRACT PRODUCT
TRANSFUSION

[0 AN APPLICATION FOR A BIOLOGICAL PRODUCT [ AN "IN VITRO" DIAGNOSTIC BIOLOGICAL PRODUCT
FOR FURTHER MANUFACTURING USE ONLY LICENSED UNDER SECTION 351 OF THE PHS ACT

[0 BOVINE BLOOD PRODUCT FOR TOPICAL
APPUCATION LICENSED BEFORE 9:1/92

8. HAS A WAIVER OF AN APPLICATION FEE BEEN GRANTED FOR THIS APPLICATION?

[Jves Ono

{See reverse side ¥ answered YES)

A cornpieted form must be signed and accompany each new drug or biologic product application and each new
supplement. If payment is sent by U.S. mail or courier, please inciude a copy of this completed form with pa yment.

Public reporting burden for this collection of infor ion is esti © 30 mi per response, including the time for reviewing
instructions, searching existing data sources, gathering and maintaining the data neeo;d and completing and reviewing the coliection of information
Send comments regarding this burden estimate or any other aspect of this ion of inf ion, including i for reducing this burten 10:

DHHS, Reports Clearance Officer An agency may not conduct Or Sponsor, and 3 person is not

Paperwork Reduction Project {0910-0297) required o respond o, 8 collection of informaton uniess it

Hubert H. Humphrey Building, Room 531-H displays a currently valid OMB control number.

200 independence Avenue. S.W.
Washington, DC 20201

Please DO NOT RETURN this form 10 this address.

SIGNATURE OF AUTHORIZED COMPANY REPRESENTATIVE TIME DATE

W P- MJ lm ﬁ//jgﬁ 1//~1/0/

3 a——‘ USDMMS (398 03 Teke €T

FORM ?‘ 3397 (S08)

Section 18 Page |



2L Mar of

Hvra Lags
%2,
USER FEE VALIDATION SHEET 5043, 44
NDA #_Z/-3/b Supp. Type & # S UFID #__ %028
(e.g., N0OO, SLR001, SE1001, etc.)
1. @ NO User Fee Cover Sheet Validated? MIS_Elements Screen Change(s):

APPLICATION CONTAINS CLINICAL DATA?

(Circle YES if NDA contains study or literature reports of what are explicitly or implicitly
represented by the application to be adequate and well-controlled trials. Clinical data
do not include data used to modify the labeling to add a restriction that would improve
the safe use of the drug (e.g., to add an adverse reaction, contraindication or waming
to the labeling).

N

(3
Z
o

REF IF NO CLINICAL DATA IN SUBMISSION, INDICATE IF CLINICAL DATA ARE
CROSS REFERENCED IN ANOTHER SUBMISSION.

3. YEs [0 SMALL BUSINESS EXEMPTION
4. YES {O) . WAIVER GRANTED

5. YES @ NDA BEING SPLIT FOR ADMINISTRATIVE CONVENIENCE (other then bundling).
' If YES, list all NDA #s, review division(s) and those for which an application fee applies.

NDA # Division .
N ‘HFD- Fee No Fee
N HFD- Fee No Fee

6. @ NO BUNDLING POLICY APPLIED CORRECTLY? No Data Entry Required
. (Circle YES if application is properly designated as one application or is properly submitted
as a supplement instead of an original application. Circle NO if application should be split
into more than one application or be submitted as an original instead of a supplement. If
NO, list resulting NDA #s and review division(s).

NDA # Division NDA # Division
N HFD- N HFD-
7. P S PRIORITY or STANDARD APPngATION? J 4 /m 4

i%l - //,/\(/ NV,

PM flgnature I Date A CPMS Concurrence Signature ! Date

2/14/00
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Patent Information
As required under 21 CFR 314.53 (c), the following information is provided

0] U.S. Patent No. and Expiration Date 5,916,595 (expires 12/1#!7)

(i) Type of Patent Composition

(i) Name of Patent Owner Andrx Pharmaceuticals, Inc.

The undersigned declares that U.S. Patent Number 5,916,595 covers the
formulation, composition, and/or the method of use of —— (lovastatin, USP)

Extended-release Tablets. This product is the subject of this application for which
approval is being sought.

ed W. Whitlock
intellectual Property Counsel

ﬂ%,_aw/
Date

o, =)

APPEARS THIS WAY e IO
ONORIGINAL  ° -

O aaarad

4001 SW 47th Avenue * Sulte 201 * Fort Lauderdale, Florida 33314 = Telephone: (954) 5817500 * Fax: (954) 5841442
AN

. A

ANDRX COMPANY

Section 13 Page |
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United States Patent pg (113 Patent Number: 5,916,595
Chen et al. (45] Date of Patent: Jun. 29,1999
{54] HMG CO-REDUCTASE INHIBITOR 5518730 571996 FUSZ oo 426426
5543154 BN996 Rocketal oo 424473
{75} loventors: Chih-Ming Chen, Davie; Joseph 5,582,838 12/1996 Rork etal, 4240472
Chou, Coral Sprogs; David Wong, 5,616,593 41997 Patel et 2l s 514321

Hollywood, all of Fla.. OTHER PUBLICATIONS
{73) Assigoes: Andrx Pharmacentlals, Inc, Fort Hatano, Harvai et al,, Pbarmaceutical Preparation inform of
Lauderdale, Fla. Coated Capsule Releasable st Lower Part of Digestive Tract,

Caplus, 1997:195672.

[21] Appl No.: 08/985,253 Primary Examiner—Jose' G. Dees

- 3 Dec. 12, 1997 Assistant Examiner—Micbae] A. Williamson
(22} Filed: 12, Anarney, Agent, or Firm—Hedman, Gibson & Costigan,
(51 Int CL* AGIK 936 . PC. ,
52) US.Cl . 424/480; 514/529 - ABSTRA
(58] Field of Search .. 514/529; 424/480 657 cT
A controlled release dosage formulation is described which
(56] References Cited is based on 2 combinatiod of:
U.S. PATENT DOCUMENTS (2) x compressed 1ablet core which contains a0 alkyl ester
CBIOID 31989 247485 of a hydroxy substitnuted naphthalene derivative a phar-
4515054 41990 Ayeretal — . 424/473 ﬂ’i‘;ﬁ{;ﬁﬂ:ﬁ]“ wuiet swellable polymer and
4946685 871990 McClellasd etal 424/473 . .
4976967 1211950 McClelland et ol 424/473 (b) an outer coating layer which completely covers the
5244916 91993 Bokoch 514/460 osmotic core and comprises 3 pH sepsilive coating
5,300,288 4/1994 Albright oo . 424/78.03 agent and & water insoluble polymer.
5,350,584 971954 McClelland etal 424/501
5,366,738 111994 Rorketal. e . 424/473 12 Claims, 3 Drawing Sheets
Lovastatin XL, 40mg
Lot# P97073, HPLC Analysis
100

| { Dissolution (n=6),
USP App. 2@50rpm

80t i o

Amount 601 /
Dissolved | / A
(o/o) 40 /

% 2.4 6 6 10 12 14 16 18 201
Dissolution Time (hours) a

~e— 2%SLS/pH7.0 NaH2PO4 Buffer

LI I S

- Section 13 Page 2



€ 98egd ¢[ uonoag

Lovastatin XL, 40mg
Lot# P97073, HPLC Analysis

100

~ Amount. 604
Dissolved 1

(%) 40

20
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Dissolution (n=6),

| LUSP App. 2@50rpm
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80}

2 4 6 8 |
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-e—-2%SLS/pH7.0 NaH2PO4 Buffer
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-y | ovastatin XL without food

- Lovastatin XL with food
3= | gvastatin with food
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1
HMG CO-REDUCTASE INHIBITOR

BACKGROUND OF THE INVENTION

The use of HMG-COA reductase inhibitors for the reduc-
tion of serum cholesterol Jevels is well know. These com-
pounds include alkyl esters of bydroxy substituted naphtha-
lenes which are orally effective in the reduction of serum
chalesterol levels. Examples of these compounds include
mevastatin which is described in U.S. Pat. No. 3,671,523;
lovastatin which is described in US. Pat. No. 4,231,938;
pnvasunn which is described in U.S. Pat. No. 4,346,227;
and simvastatin which is described in U.S. Pat. No. 4,444,
784. All of these palents are incorporated by re[ereucc

Lovastatin is a metabolite which is produced by the
natural fermentation of an fungus of the Aspergillus genus.

. Lovastatin acts systemically to lower blood serum choles-

terol levels by disrupting the biosynthesis of cholesierol in
the Liver, where 70% o0 80% of body cholesterol is pro-
duced. Specifically lovastatin interrupls a step in the endog-
enous production of cholesterol by inhibiting the HMG
coenzyme A reductase from combining with bile acids in the
digestive tract such that the bile acids wre excreted from the
body without reabsorption. With synthesis in the Jiver thasly
inhibited, the liver cclis must take cholesterol from the
bloodstream, and they do s0 by increasing their production
of cell surface reccptors for LDL cholesterol. Lovastatin
formulations are geoenally capable of lowering the blood
serum cholesterol kevel by about 30-40%. The other com-
pounds of this class are derived from patunal or synthetic
sources using well known pmcadurzs and bave similar
mechanists of activity.

However, it is desirable to enhanc: th: activity of these
compounds 1o achieve even greater reductions of blood
serum cbolesteeo! levels in connection with the treatmeant of
hypercholesterolemia and other maladies. Accordingly, the
present inveotion provides a novel conteolled release for-
mulatios of 2 compound which is an alky! ester of 2 hydroxy
substituted naphthalene derivative which provides for a
gradual relzase of the compound. This formulation bas been
prepared to provide a slow cootrolied refease of these
compounds in ordes to provide a more constant level of
bioavailability in order to provide an eahanced effect that
caanot be achieved by conventional immediate release dos-
ing. The use of a controlled release form of is belicved to be
specially useful for those who bave meals at irregular times
or those who frequently eat soacks between meals. These
subjects include pight shift workers, airline personne! and
travelets, and those individuals with blood sugar problems

- who eat frequent small meals. In addition, it is belisved that

the buman body synthesizes high amounts of cholesterol
during the hours of sleep and it is desirable in certain cases
o provide therapeutic level of these compounds during
peciods of sleep.

Controlled relcase formulations bave been described in
US., Pat. No. 4,615,698 which have beea based oo an
osmotic dosage form which is designed to collapse and
causemeﬁcedsmﬁc:smcumemmadnsemucmg
amngement-as the drug is delivered through & passageway
in the semi-permeable wall of the dosage forwm. In addition,
US. Pat. No. 4,503,030 d:sclgsuuomu: dosuge form
which has 3 passageway aud a semi:
consisting of a pacticular cellulose polymu aod 2 pH sea-
sitive material which coukd be an enteric coating material.
This patent describes the use of 1:1 mixtures of 2 pH
sensitive malerial aod cellulose polymer which are applied
at 2 leve] of about 7% by weight based on the total weight
of the osmolic core tablet and coating material.
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The applicants have discovered that a ratio 0f 0.75:1, aod
lower, of pH seasitive material to cellulose polymer may be
used to provide a stable membrane around a0 osmotic core
ablet az a coating level of 1-4% by weight based on the total
weight of the osmotic core tablet and coating material. These
osmotic tablets will substantially, completely deliver the
compound without the zeed 1o provide a passageway in the
tablet according to the teachings of the prior art. [n addition
the osmotic tablet of tbe iovention will provide bigher
bioavailability aod lower peak plasma drug copcentrations
than are provided by the same weight of the alicyl ester of 2
hydroxy substituted saphtbaleoe derivative in a conven-
tiooa] immediate release dosage form.

SUMMARY OF THE INVENTION

Tbe present invention provides a controlled release lov-
astatin dosage formulation which comprises:

(2) a compressed tablet core which contains an alkyl ester
of a hydroxy substituted papbthalenc derivative, a
pbarmaceutically aceeptable, water swellable polymer
aod an osmotic ageot; and

(b) an outer coating layer which completely covers the
osmotic core tod comprises a pH sensilive costing
ageat and a water josoluble palymer.

An optional sealing coat may be applied to the com-
pressed tablet core and an optional coating layer comaprising
ap enteric coatiog ageot may be applied under the outer
coating layer s an inner coating or as an avercoat over the
outer costing layer. The tablet core may be compressed
usiog a smootb faced tablet die. The preferred alkyl cster of
a bydroxy subslituted naphthalepe compound is lovastatin.

Accordingly, it is a primary object of the preseot invention
1o provide a controlled release form of an alkyl ester of 2
hydroxy substituted naphthalene derivative.

It is also an object of the present invention to provide 2
coatrolled release dosage formulation of an alkyl ester of a
hydroxy substituted paphthalene derivative which substap-
tally corapletely releases swid alky] ester in-about 4 10 30
bours in vitro in & Type 2 USP 23 dissolutiog apparatus in
2% sodium lavry) sulfate, pH buffer to 7.0 at 37° C. aad 50
pm.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a graph of in vitro dissolution data which shows
the dissolution profile of the formulation of Example 1 in 2%
sodium laury] sulfatwe at pH 7.0 in NaH, PO, buffes in 2 USP
X1 Type I dissolution apparatus at 50 ipm at 37° C.

FIG. 2 is a gnaph of comparative date which shows the in
vivo effect of a2 coaventional immediate release dose of 40

mg of lovastatin and the in vivo effect of 2 exicoded release
dose, sccording to the inventios, of 40 mg of lovastatin, 2 .’

FIG. 3 is a-graph of in vitro dissolutics data which shows

the dissolution profiles of the formulations of Examples 2,3. .
and 4 in 2% sodium lauryl sulfatc at-pH 7.0 in NaH PO, _
bufferin uU_SPJOﬂXI)'pcﬂd:ssoluﬁonaypm nSOxpm :'_

u32'C

The controfied mlease dosage form ispmfenhly prepared -
by combining mevastatia, pravastatin, simvastalin or lovas-
tatin with 2 pharmaceutically acceptable, water swellable
polymer and 2a osmotic ageot into a compressed tablet core

baving an optiosal first couting for scaling and protection

and 2 second coating comprising s pH scositive agent water

nmn_m DESCRIPTION 01-' 'n-re if—j
_INVENTION
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3
insoluble polymer. Mcvastatin, pravastatin, simvastatin and
lovasiatio are well kpown compounds that are described in
the prior art incloding the partticular patents which have been
cited herein. It is also within the scope of the invention to use
mixtures of different alkcy} esters of bydroxy substituted
-napbtbalenes.

Specifically, & pharmaceutically acceptable, water
swellable polymer and an osmotic agent are combined with
the drug which may be micronized or unmicropized or
amorpbous or crystalline and compressed to form the tablet
core, The osmotic agent is any non-toxic phanmaceutically
acceptable walter soluble compound which will dissolve
sufficiently in water and increasc the osmotic pressure inside
the core of the tablet. The ostmotic agents ioclude the simple

sugars and salts such as sodium chloride, potassium 35

chloride, magnesium sulfate, magoesium sulfate, magne-
sium chloride, sodium sulfate, Lithium sulfate, urea, inositol,
sucrose, lactose, glucose, sorbitol, fructose, mannitol,
dextrose, magnesi inate, acid phosphate
and tbe like. The preferred osmotic agent for the tablet core
is 2 simple sugar such as aghydrous lactose in the range of
0-50% by weight, based on the weight of the compressed,
uncoated tablet,

The pbammaceutically acceptable, waier swellable poly-

mer may be agy pharmaceutically acceptable polymer which 2%

swells sod expands in the presence of water to slowly release
the lovastatin. These polymers include potyethylene oxide,
methyleelhulose, bydroxypropylcelulose, hydroxypropylm-
ethylccllulose and the like. In a preferred embodiment, the
water swellable polymer will be polyethylene oxide
(obuained from Union Carbide Corporation undet the trade
pame Polyox WSR Coagulast or Polyox WSR N 80). These
materials form a viscous gel in water or other solveat system
at a sufficient concentration 1o coptrol the release of the

lovastatin. This will generally require a concentration of the 3%

pbarmaceutically acceptable, waler swellable polymer of
about 0-50% by weight of the compressed, uncoated tablet.

Binder may be employed in a sufficient amount so that
when it is combined with a suitable solvent, mixed with the
water soluble osmatic agent and agitated, gragules will be
formed which may be compressed into 2 tablet core. Prioe to
compressing the granules, the couventiona! solid pharma-
ceutica} diluents such as microcrystallive cellulose, lactose,
dextrose and the like may be added to the graoule forming
mixture in amounts from about 0 to 51% weight based on the
weight of the compressed, uacoated tablet. In the present
case, the above meptioned osmotic agent, lactose, may
function as a binder in the ublet compression step.

1o the preparation of the tablets of the invention, various
solvents may be used to prepare the graoules. In addition,
various otber dilueats, excipients, Jubricants, dyes,
pigments, dispersants, emulsifiers, etc. may be used 10
optimire (be formnulations of the invention. .

Additionally, 2 surfactant is used in the preferred embodi-
ment. The surfactant may be any ionic or pon-icoic water
soluble surfactant which may be eaployed in the range of
0-50% by weight or preferably 1-5% by weight. The
preferred surfactant for the present formulation is sodium
lauryl sulfste but other surfactasts such as polysorbate 20,
60 or 80; polyox! 40 stcarafe and the like,

Furthermore, the preferred embodiment may comprise a
lubricant. Ideally, the tubricant will be in the range of 0.5 10
2.5% by weight of the compressed, uscoated tablet.

After the above described tablet core is formed, it is
coated with: 1) an optional protective first coating on the
ublet core and/or an optional pH sensitive coatisg; 2) an

4

guter coating comprising a pH sensitive agent and 2 water

insaluble polymer. .
Specifically, 2 protective first coating may be usedat s
level fn the range of 0-10% by weight which msy be applied
s from a coating system such as Opadry Clear sold by Col-
orcon Corperation. In aa especially preferred embodiment,
the Opadry Clear will be 2.83% by weight a0d will be
combined with an osmotic ageat ia the range of 0-10% by

weight. While the osmotic sgeat may be say salt, low .

40 @akcular weight molecule or water soluble polymers, the

preferred agent is sodium chloride. The osmotc agent is -

added to the coating system when the coating system is
being dispersed into purificd water. The coating system
which cootains the osmotic ageat may then be sprayed onto
the lablets to form a protective coating Inyer. As mentioned
" abave, this protective first coating is optionsl.

An optiopal inner oc over coat over the outer coat may
also be applied which comprises a pH sensitive polymer
which functions as an enteric polymer in that it does not

ap egin W dissolve until*pH conditions in excess of the
stomach region are encountered. Geaerally, the pH sensitive
materials do pot dissolve and begin to release the active drug
uatil a pH above 3.0 and preferably above 5.5. Matedals
such as such as Eudragit L (copolymer of poly(methacrylic
acid, methylmethacrylate), 1:1 ratio; MW (No. Av. 135,000
- USPType A) or Eudragit S (copolymer of poly(methacrylic
acid, methylmethacrylate, 1:2 eatio MW (No. Av. 135,000 -
USP Type B), bydroxypropyl methyl cellulose phibalate,
cellulose acetate phthalate, polyvinyl acetate phtbalate and
30 1be like may be used in the range of 0-3% by weight and
preferably,? 1o 4 percent by weight of the combined weight
of the compressed, uncoated tablet and the inner coating of
the pH sensitive polymer. - -

The ouler coating comprises 3 pH seositive polymer
which functions as an enteric polymer in that it does not
begin to dissolve until pH conditions in excess of the pH of
the stomach region are encountered and a1 water insoluble
polymer which provide controlled relcase propertics 1o the
coating formulatios. The pH sensitive polymer is the same
4 type of material that is described above as the optiopal inner

couting layer. The water insoluble polymer may be a cellu-
losic polymer such as ethylcellulose, celiulose acylate, cel-
Iulose mono-, di- ot triacetate. The pH sensitive polymer and
the insoluble cellulosic polymer are used at a weight ratio of
o about 0.1: w0 0.75:1 preferably 025:1 to 0.5:1 of pH seasi-
tive polymer to water insoluble cellulosic polymer. A com-
bized coating weight of about 0.5-5% by weight and pref.
eably 1 to 4% by weight 20d espedially preferred is 1 10 3%
by weight of the gained weight based oa the weight of the
so costed tablet coce. Cellulose acetate is the preferred water

—iascluble polymer aod the outer coating is preferably applied

as 2 suspedsion in acetone. ’

- Funtbermore, a plasticizer or cormbination of plasticizers

may be sdded 10 the inper, outer or over coating 1o provide
ss elsticity and shipe 10 the coating. While the plasticizer or
combinatioh of plasiicizers may be iny water scluble or
water insofuble formulstion io” B2 range of 0-10% by
weight and preferably 0.5 to 5%: by weight of the outer
codting epmposition. Acetyliributyl citrate is the preferred

& plasticizer bul materials such as acetyl tricthy] Citrate, diby- ..

tyl- phtbalate, tiacetia, dicthyl lE!:ﬂuhle, polycthylenc
- glycol, propyleoe glycol and the may be utikzed.
A anticxidant such xs BHA or BHT may be added to the
tablet core as a stabilizer at a level 0f 0.001 to 0.01 by weight
&s of the uablel core. i
Lastly, a chanoeling agent is mixed with the aforemen-
tioned components of the outer coating. A channelling agent

-
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5
may be employed to increase the porosity of the film coating
io order o increase the amount of the Buids that penetrate
the 1ablet core and increase the rate of bydration. This allows
the release of the Jovastatin afer the outer flm coat ruptures.
Generally, channclling ageats may be agy salts, surfactants,
or short-chain water soluble polymers in a water channel
forming efective amount i.e. 1 10 5% by weight, based on
the total weight of the core and all coating componeats. The
channeling agents include aoy pbarmaceutically acceptable
water soluble salt, surfactaot, ar short chain water soluble
polymer such as sodium chloride, potassium chleride,
sucrose, polysorbate-80, bydroxypropyl celiulose, hydroxy-
ethyl cellulose and the like.

Also, the preferred embodiment of the inoer or over
coating is supplicd with ap anti-sticking agent such as talc to
overcome any lablet to tablet stickiness during the coating
process. The amount of anti-sticking agent is an amount
which prevents sticking which may be in the range of 0-6%
by weight based on the weight of the tablets and the coating
materials o a dry weight basis.

Although the applicants do not wish to be bouad by any
theory by which the inveation operates, it is belicved that the
tablets of the inveation release the lovastatin by osmotic
pressure. Water is drawn iato the tablet and it expands to the
point where the outer coating fails in one particular area to
form a constricied opening which releases the interpal
contents of the tablet which contain the drug. Thereafier, the
aqueous medium of the tablet shell will continue to release
the drug as jt dissolves until the osmotic pressure inside the
tablet shell equals that of the surounding enviroament. At
the late stages of the in vivo release of Jovastatis, it is
believed that the tablet shell will collapse and/or disintegrate
completety to substantially completely release the remaining
drug. The water insoluble coating is oot absorbed in the
gastrointestinal tract and is eliminated in the feces.

The tablets of the invention sy be made in a smooth
faced tablet dic. Thereafter the tablet is provided with the
outer coating which, because of surface tension, will result
in a thinrer coating layer aver the corners of the tablet which
will provide an arca in the outer coating which will form 2
chanoel to allow isiestinal fluid to reach the core of the
tablet

The tablets of the inveation will have the following
geoeral formula:

INGREDIENTS
Teblet Core

POSSTBLE RANGE, vt %

Alcyl ester of & sabstusted 9
eae
‘Witer Swellable Polymer
Soxid

SIRER

Osmatic Ageats 0-10

i
i
222§

[

0

25

L

0

5,916,595

) 6
~continued .

INGREDIENTS POSSIBLE RANGE, wt %"
Outsr Coatfag
Blead of Ewwic Polymerand  0.5~5
‘Waerjaschible Polymer
Plasticlzer(s) 0-1
Chasmling Agents a1s
Overcoat
Eateric Polymer 6-2
Plasticiver 0-6
Chanscling Ageats o6
TOTAL 100

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

EXAMPLE 1
A tablet having the following formula was prepared:

lovastatin NYm% Loxg
Polyox WSR Cosgulast, NE® 450w % 150 g
Polyar WSR N 80, NF** 1796wt % &0 wg
Iactose (anhydrons) . - 5065wt % 1690 mg
sodiun baryl sulfats 300w % 100 mg
silicoa dicxide Pumed USP/NF 04Sm%  15wg
Myvsplex S00P=== 10WM% S0mg
Seal Coating:
Opadry Gear”*** UMImS  S4pyg
sodinm chlodde 053w % 33 mg
Inaer Coating:
hydmxypropylmethyicell phthal5s 22Twm % 738 ;g
alc 0 wm% 26 mg
acaty! tributyl clirue 022w% Q7Smg
sogar, coslectiosers X micronized 06zwa 208mp
Onutey ing:
celujose acetate 100w %  332mg
Eodragit § 1000 0MwS 1limg
triacetin 008wt % 837 mg
polycdhylere glycol 400 Q0§ wt % 027 mg
sugar, conlectioses 6X micronized 030wt % 156 mg
1000wt % 33366 mg
*polysthyleac oxide Mw Neo av 3,000,000
=*polyethylone oxide Mw No sv 200,000
"'ﬁ)‘o:rylmm
5 kydreoypropyl methyt celilosc 2ad polyctiyt

%sm@dxmmymﬂ,mmmmuw
(No. Av. 135,000 - USP Type

described dosage

Toe ﬁ:ﬂmgdactibn mcpmusofmahngthe sbove 'd

STEP l,TH'ETA.BIErCORB L
(5) Granulation ’ '
1. Pass Polyox WSR N80, sodium lauryl sulfate and
anhydrous lactose through 2 30 mesh stainless steel serecn.
2. Charge the screeded " materiils and lovastatin
into a vertical gragulatoe. - .- -3
3. Dissolve butylaled hydroxy snisole in ethmol
4. Mix cthapol, snd purified watee. B
SPm-mnthepowdermnfmSmmut& .
&Bhodlbcpowdzrﬁ:ixmnlgnn,addthebmymed
bydroxyanisole solution and then the ethanol/water mixmre,
7. Dr’thegnnnlesnﬁ-ﬁ‘(‘.mﬁhbemmmbm
is lower thap 1.8 wt %.
_ 8. Fassthe ‘graaules through a 1575 mesh using a Comil

I |
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7
Tabletting

1. Mix Cab-O-Sil and Polyox WSR N80.

2. Pass the mixture of Cab-0-Sil 10d Polyox WSR N8O
through a 24 mesh stainless stecl screca with the Polyox
WSR Coagulant.

3. Blend the screca materisls with lovastatin gn.nules for
15 minutes.

4. Pass Myvaplex through 2 30 mesh stainless steel screen
and combine with the other screen materials,

5. Blead for five minutes.

6. Compress the bleod into uablets (300 mg round,
standard concave, ¥52") which cootain 40 mg of lovastatin.
Scal Coating: Opadry Clear

1. Dissolve sodium chloride in purified water.

2. Disperse Opadry Clear into the sodium chloride sohu-
tion. '

3. Spnay lov blets with the

pension using 2 coater,

0
[oner Coating: Hydroxypropy! methylcelhdose phthalate 55

1. Dissolve bydroxypropyl metbylccliulose phthalate 55
in acetone using a homogenizer.

2. Add acety! tributyl citrate to the acctone solutiog sad
mix it with a homogeaizeruatil a homogenized dispersion is
obtained.

3. Addlalcmdmgulothcmh:uonmdmn:nmth:
bomogenizer uotil 2 bomogenized dispersiop is obtaived.

4. Replace the bomogenizer with a magnetic mixer snd
stir the coating mixture throughout the coating process.

5. Spray the Opadry Clear coated lovastatin ublets with
the coating dispersion in a coater.

Outer Coating: cellulose acetate

1. Dissolve cellulose acetate and Eudragit S100 in acctone
using 1 bomogenizer.

2. Add polycthylene glycol 400, triactein and sugar o the
solution 20d mix uotil a bomog disp is
obtained.

3. Spray the coating suspensico onto (e tablets in 2
coaler.

Release in the above described masoer will result in the
dissolution profile shown in FIG. 1:

It is belicved that administration of the above described
rmicopized Lovastatin in these amounts will be particularly
effective in inhibiting the biosynthesis of cholesterol in the
liver through interruption of HMG coenzyme A reductase,
The dosage of lovastatin should be individualized depending
oa the desired and/or degree of scrum cholesterol that is
desired. Geperally 10 10 80 mg of lovastatin per day sbould
be administeced by mouth depending oa the respoose and
the degree of reduction in serum cholesterol level that is
indicated.

EXAMPLE 2
A tablet baving the following formula was prepared:

Tovastis NUwm% 400 :ng
Polyox WSR Congulant, NF~ Sim % 150 mg
Polyox WSR N 0, NF** TNwms  SMSwy
lactoss (sakydrous) SUwm% 1689 »g
sodium lsoryl sulfate Wme 00wy
silicon dioxide Fumed USP/NF 04w % 1S mg

8
~contioued .-
butylatsd hydroxy asisole 003wt %  D10mg
Myvapicx §00P°°" 12w% 60 mg
s Snlmﬁ[.
Opadry Gear™** 285w % P4 mg
sodinn chiode 094 wt % 1l
Laner Coating:
Sydroxypropyimechyicell. pightl 55 I19w™m% 758 mg
10 e 0w % 28 og
scatyl tribxy! ciimale 03w % 0.7 myg
sugar, coalectiossrs €X micronizad 008wt % 02T mg .
Outer Couting:
cxliuloss acetais 100w % 32 mg
- wswo* 034wm%  2lImg
A 008wt % 0.27 mg
ply:ﬂykuﬂywlloo 00ImSs  0Z7mg
sugar, coalectionss 6X microolzed 030w % 166 mg
100w % 33035 g
q ting sus-
tyethylene axide Mw No sv 3,000,000
**palycihylene oxide Mw No av 200,000
s glyceryl mososcarsts
****aixture coptaining ydrexypropyl methy! collulose and polyethyl
!

'g:ngxsxw@dy(uwnu,-mqm,mmw
(No. Av. 135,000 - USP Type 5)

Couted tablets were prepared usiog the genenal procedure
of Example 1.

EXAMPLE 3

" A tablet baving the following formula was prepared:
lovastatia 124w % 200
Polyox WSR Cosgolant, NF* 455w % 15 mg

. Polyox WSR N &0, NF** 176m% 2925 mg
Bacicss (sabydrous) 5130w% 8435 mg

35 sodum oyl mife 304m% SOmg
silicos diaide Fumed USP/NF 046w % OC7Smg
burylated yydroxy anisole 00w % 005mg
Mywaplex 6008~ 182w% A0 mg
Seal Coulisg:

40 Opsdry Clear==> 32 m% SSuy
sodimn chloride 114m% 1mxyg
Outer Conting:
celivioss sceate 1Ow% 236mg
Eudragie § 300° 049w % 0Mmg

48 tiacetin . 0llwm% 019mg
polyrthyicae giyool Ollwmi®% 019mg
wopa, confectioors éx microaized 072w % 1i8mg
Overcont:

Sydoxypropylmathylcell phthalSs 077Twm% 1LI7wmg

o Wk 0X0wm% O049mg
wiaccis . C0Jiwm% o0dxg

- wagar, coufectiones Gu microaizad 00w% . 040.ng
T ST e T 3000w % . J46TI Mg
-palyethylene exide Mw No s+ 5,000,000
ss "pdynhyl-m)h!bnmﬂm
oo

gt § 100 (pe(methacrytic aci, mashytiscBaciybi, 12 wilo MW
(o . 233,000 - US? Type B)

© _mhnmngd@bahyrmotnﬂnnglhcﬁvew

(1) Granulation™ - )
1. Pass Polyox WSR ‘NBO, sodium hnryl salfate and

«s anhydrous lacioss (hrough a 30 mesh stajcless steel screen.

2. Charge the screcoed materials and lovastatin
(micronized) into a vertical grapulator.

~=**mixture costziniag bydwtyynpﬁ welhyl celiulose aad polyetbylene

BEST POSSIBLE COPY
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3. Dissolve butylated bydroxy anisole in ethapol.

4. Mix etbanol aod purified water.

5. Pre-mix the powder mixture for 5 minutes.

6. Blend the powder mixture again, add the butylated
bydroxyanisole solution and then the ethanol/water mixture.
* 7.Dry the granules 21 45-50° C. until the moisture content
is jower than 1.8 wt %.’

B. Pass the granules through a 1575 mesh using 2 Comil.
Tabletting

1. Mix Cab-0-Si} and Polyox WSR N80.

2 Pass the mixture of Cab-0-Sil and Polyox WSR N80
through a 24 mesh stainless steel screes with the Polyox
‘WSR Coagulant

3. Blend the screen materials with Jovastatin granules for
15 minutes.

4. Pass Myvaplex through a 30 mesh stainless steel screeg
and combine with the other screea materials.

5. Blend for five mimutes.

6. Compress tbe blead into tablets (164.72 mg, round,
standard concave, %" dia,) which contain 20 mg of lov-
astatin.

Seal Coating: Opadry Clear

1. Dissolve sodivm chlonide in purified water.

2. Disperse Opadry Clear into the sodium chloride solu-
tion.

3. Spray lovastatin tablets with the aqueous coating sus-
pension using a coater.

Inber Coating: Nooe
Quter Costing: cellulose acetate

1. Dissolve cellulose acetate and Eudragit S100 in aectone
using 2 bomogenizer.

2. Add polycthyleae glycol 400, triactein and sugar to the
solutivn and mix until a bomogencous dispersion is
obtained.

3. Spray the coating suspension onto the tablets in a
coater.

Overcoating: Hydroxypropyl methylcellulose phthalate 55

1. Dissolve bydroxypropy] methyleellulose phthalate 55
in acctooe using a bomogenizer.

2. Add acetyl tributyl citrate to the acetone solution and
mix it with » bomogenizer until s bomogenized dispersion is
obuined.

3 Addtnlcmdmgnrlolhenhmnmdmnmth;
bomogenizer until a homogenized dispersion s obtained.

4. Replace 1be homogenizer with 1 magnetic mixer and
sur the coaling mixture throughout the coating process.

5. Spray tbe Opadry Clear coated Jovastatia ubleuwuh
the coating dispersion in a coater.

EXAMPLE 4
A tablet baving the following formula was prepared:

Sovastatin - n20wme 200 mg
Peiyox WSR Cosptiant, NF~ 45T, % 75 wg
Polysx WSR N G, NF*~ NHEmSE 2928xng
I-uaa(nlydlw:) - 519w MSxy
sodizm baryl wutfae pSwm S 50 mg
silicoe dloxids Pumod USP/NF A.46% 075 mg
butylaced hydroxy ssisole . Wlwms 0.05 mg
Myvaplea 600P*=~ 1Bm% 30mg

10

a3

5,916,595

: 10
-continued ..

Sal Couiag: -

Opadry Clear=""" 3w 58] =g

sodiam chlorids 1ifwm% 188 mg

lader Coating:

Nose .

Outar Crarjng:

oellnloss acctate 1%6m% 321 mg

Exdragh S 3000 - el w % 1.09 mg

noaryl tribusyl citrate 432wt %  OSimg

mguz, coalectivaers x micronized 096 wt % 161 mg

000wt % 26399 mg -
‘po|)ubylnc oxide Mw No av 5,000,000
“polycthyleas oxids Mw No zv 200,000

***glyceryl mososteanaic
;";;nbum ecatsining bydroxypropyl methyt celluioss asd polyetbyicas
Coated tablets were prepared using the geaeral procedure
of Example 3 except that no inger coating was applied and
an ouler enteric coating was applicd 85 an overcoat over the
outer layer.
A comparison of Examples 2, 3 and 4 shows that the
following was the weight of the coatings that were applied:

Exagmple 2 Laoc: Conting 4wt %
Outee Coating 2wt %
Over Costing 0%
Exazple 3 Isnes Costing 0%
. Outer Coating 3wt % .
Over Coaling  25%
lover Cosling Owm %
Outer Coating 4 wt %
Over Conting Dwi %

Example 4

Tt is believed that sdministration of the above described
micronized Lovastatin ip these amouats will be ptmcuhdy
cffective in inhibiting the biosynthesis of cholesteral in the
liver through isterruption of HMG coenzyme A reductase.
The dosage of lovastatin should be individualized dcpending
on the desired and/or degree of serum cholesterol that is
desired. Generally 10 1o 80 mg of Jovastatin per day should
be administered by mouth depeading on the response and
the degree of reduction in scrum cholesterol level that is
indicated.

The foregoing description of a preferred embodiment of
the inventiog has been presented for purposes of illustration
and description. It is not intepded 1o be exhaustive or to timijt
the invention precise form disclosed. Obvious modifications

or variztions are possible in light of the above teackings. All ©

such obvious modifications 20d variations are intended to be
within the scopes of the appended claims.
We clalm:

1. A controlied release formulation containing an alkyt .

ester of a hydroxy substituted mpulnknc compouind, siid
formulation comprising:

() a compressed tablet core which contains an alky) ester

of a bydroxy substigted naphthalene compound, a
pharmaceutically scceptable, water swellable polymer
and ap osmotic agent; and

{b) an outer coating layer which complct:ly covers the,

osmotic coce and comprises 3 pH secsitive coating

ea!,achmmhngagmmdamtmsohbkedh
osic polymer used at a weight ratio of 0.1:1 to 0.75:1
and at 2 combined coating weight of 0.5-5% by weight.

BEST POSSIBLE £~
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5,916,595

11 CT 12
2. A controlled release formulation as defined in claim 1 10. A controlled release dosage form as defined in claim
wherein the alkyl ester of a hydroxy substifuted naphthalene 2 wherein the tablet core contains sodivm laury! sulfate.
compound is sclected from the group copsisting of 11. A controlled release dosige form which mmpns:s.
mevasiatis, pravastatis, simvasiatin 10 lovastatio. .5 (@ 2 compressed tablet core which comprises lovasunn
3. A controlled release dosage form #s defined in claim 2 2 pol thylene water swellable polymer and anh
wherein said compressed tablet core is prtmdcd with a first drouw] XY‘[ d PO o Y-

coaling to seal the tabiet core. A . . I

4. A controlled release dosage form as defined in claim 2 M w W;“_wibuz l;y:t wluc] lz wn:inses allmxmre' ni ./

wherein said compressed tablet core is provided wi . copolymer- of poly(metbacrylic aci
ot enteric coating wEP VB0 ebylmethacylne aod a cellulose acetate polymer st

inner epteric coating. ight ratio of 0.1:1 t0 0.75:L
5. A controlled release dosage form as defined in claim 2 3 wel 0 0
wherein said compressed tablet core is provided with an .a woarolled release dosage formulation which com-
overcoat which is an enteric coating. puses:
§. A controlied release dosage form as defined in claim 2 35 (2) 3 compressed tablet core comprising Jovastatin, a

wherein the pharmaceutically acceptable water swellsble pharmaceutically acceptable, water swellable polymer
polymer is polycthylene oxide. snd an osmotic ageot;

7. A coptrolled release dosage form as defined in claim 2 (b) an inner coating layer which compmes 2 pH seositive
wherein the osmotic agent is anhydeous lactose. P coating agent; aod

8. A controlled release dosage form as defined in claim 2 {<) a0 outer coating layer which comprises 3 pH sensitive
wherein the pH seasitive coaling 2gent is a copolymer of eoating agent, a chanseling sgent 20d & water insoluble
poly(methacrylic acid and methylmethacrylate. cclulosic polymer.

9. A controlled release dosage form as defined in claim 2 :
wherein the tablet core contains a surface active agent. L B I

-

BEST POSSIBLE COPY

AN

-
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Paragraph 1II Certification

Aura Laboratories, Inc., a subsidiary of Andrx Corporation, according to 21 Code
of Federal Regulations Part 314.50 (g)2)(i) certifies that in our opinion and to the
best of our knowledge the patent covering Mevacor® (lovastatin) Tablets,

marketed by Merck & Co., Inc., U.S. Patent Number 4,231,938 will expire on June
15, 2001.

Aura Laboratories, Inc. will not marketits ~— (lovastatin, USP) Extended-
release Tablets prior to the expiration of U.S. Patent Number 4,231,938.

“Whitiock
Intellectual Property Counsel
27 Zps,
Date
APPEARS THIS WAY

ON ORIGINAL

4001 SW 47th Avenue * Sulte 201 * Fort Lauderdale, Florida 33314 = Telephone: (954) 581-7500 » Fax: (954) 584-1442
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A
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Exclusivity Checklist

A:  21-316
Trade Name: Altocor Extended-Release Tablets
eneric Name: Lovastatin
IApplicant Name: Aura Laboratories, Inc.
ivision: HFD-510
roject Manager: William C. Koch, R Ph.
Approval Date: June 28, 2002

PART I: IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications, but only for certain supplements.
omplete Parts II and III of this Exclusivity Summary only if you answer "yes" to one or more of the
ollowing questions about the submission.

le. Is it an original NDA? Yes | X [No
Ib. Is it an effectiveness supplement? Yes No | X
. If yes, what type? (SE1, SE2, etc.)
id it require the review of clinical data other than to support a safety claim or change IN
in labeling related to safety? (If it required review only of bioavailability or Yes | X INo
ioequivalence data, answer "no."

xclusivity, EXPLAIN why it is a bioavailability study, including your reasons for disagreeing with any
guments made by the applicant that the study was not simply a bioavailability study.

[Explanation:

Kf it is a supplement requiring the review of clinical data but it is not an effectiveness supplement, describe the
hange or claim that is supported by the clinical data:

[Explanation:

d. Did the applicant request exclusivity? 'Yes | X No |

{if the answer to (d) is "yes,"” how many years of exclusivity did the applicant request? | three

JIF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
[THE SIGNATURE BLOCKS.

2. Has a product with the same active ingredient(s), dosage form, strength, route of
dministration, and dosing schedule previously been approved by FDA for the same {Yes | X INo
Ese? NOTE: Approved NDA is for an immediate-release dosage form.

fif yes, NDA # 19-643

[Drug Name: Mevacor

1IF THE ANSWER TO QUESTION 2 IS "YES,” GO DIRECTLY TO THE SIGNATURE BLOCKS.
3. Is this drug product or indication a DESI upgrade? [yes | INo | X

IF THE ANSWER TO QUESTION 3 IS "YES,” GO DIRECTLY TO THE SIGNATURE BLOCKS
keven if a study was required for the upgrade).

Eyour answer is "no" because you believe the study is a bioavailability study and, therefore, not eligible for
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PART 11: FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

K Answer either #1 or #2, as appropriate)

1. Single active ingredient product. Yes | X PNo

as FDA previously approved under section 505 of the Act any drug product
ontaining the same active moiety as the drug under consideration? Answer "yes" if
he active moiety (including other esterified forms, salts, complexes, chelates or
lathrates) has been previously approved, but this particular form of the active moiety,
.g., this particular ester or salt (including salts with hydrogen or coordination Yes | X [No
onding) or other non-covalent derivative (such as a complex, chelate, or clathrate)
as not been approved. Answer "no" if the compound requires metabolic conversion
other than deesterification of an esterified form of the drug) to produce an already
pproved active moiety.

!]f "yes," identify the approved drug produci(s) containing the active moiety, and, if known, the NDA #(s).

[Drug Product Mevacor

INDA # 19-643

{Drug Product

INDA #

{Drug Product

INDA #

2. Combination product. Yes INno | X

f the product contains more than one active moiety (as defined in Part I1, #1), has
DA previously approved an application under section 505 containing any one of the
ctive moieties in the drug product? If, for example, the combination contains one
ever-before-approved active moiety and one previously approved active moiety,
swer "yes." (An active moiety that is marketed under an OTC monograph, but that
was never approved under an NDA, is considered not previously approved.)

Yes fNo

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA #(s).

Drug Product

INDA #

rug Product

INDA #

[Drug Product

DA #

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART I1 IS "NO," GO DIRECTLY TO THE
SIGNATURE BLOCKS. IF "YES,"” GO TO PART 111

PART 11I: THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new clinical
investigations (other than bioavailability studies) essential to the approval of the application and conducted or
lsponsored by the applicant.” This section should be completed only if the answer to PART II, Question 1 or 2,
was "yes."
1. Does the application contain reports of clinical investigations? (The Agency
“interprets “clinical investigations" to mean investigations conducted on humans other
han bioavailability studies.} If the application contains clinical investigations only by
virtue of a right of reference to clinical investigations in another application, answer JYes X No
"yes," then skip to question 3(a). If the answer to 3(a) is "yes" for any investigation
eferred to in another application, do not complete remainder of summary for that
Envestigation.

IIF "NO." GO DIRECTLY TO THE SIGNATURE BLOCKS.
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. A clinical investigation is "essential to the approval” if the Agency could not have approved the application
r supplement without relying on that investigation. Thus, the investigation is not essential to the approval if
1) no clinical investigation is necessary to support the supplement or application in light of previously
pproved applications (i.e., information other than clinical trials, such as bioavailability data, would be
ufficient to provide a basis for approval as an ANDA or 505(b)(2) application because of what is already
own about a previously approved product), or 2) there are published reports of studies (other than those
onducted or sponsored by the applicant) or other publicly available data that independently would have been
ufficient to support approval of the application, without reference to the clinical investigation submitted in
e application. For the purposes of this section, studies comparing two products with the same ingredient(s)
e considered to be bioavailability studies.

onducted by the applicant or available from some other source, including the Yes

) In light of previously approved applications, is a clinical investigation (either
X No
ublished literature) necessary to support approval of the application or supplement?

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval AND GO
DIRECTLY TO SIGNATURE BLOCKS.

[Basis for conclusion:

) Did the applicant submit a list of published studies relevant to the safety and lN
ffectiveness of this drug product and a statement that the publicly available data Yes | X [No
would not independently support approval of the application?

1) If the answer to 2 b) is "yes," do you personally know of any reason to disagree Ves ol x
with the applicant's conclusion? If not applicable, answer NO. IN

f yes, explain:

2) If the answer to 2 b) is "no," are you aware of published studies not conducted or
ponsored by the applicant or other publicly available data that could independently [Yes No | X
emonstrate the safety and effectiveness of this drug product?

If yes, explain:

c) If the answers to (b)(1) and (b)(2) were both "no," identify the clinical investigations submitted in the
Japplication that are essential to the approval:

linvestigation #1, Study #: 146-009
Jinvestigation #2, Study #: 146-010
Jinvestigation #3, Study #: 146-011

. In addition to being essential, investigations must be "new" to support exclusivity. The agency interprets
"new clinical investigation” to mean an investigation that 1) has not been relied on by the agency to

emonstrate the effectiveness of a previously approved drug for any indication and 2) does not duplicate the

esults of another investigation that was relied on by the agency to demonstrate the effectiveness of a

reviously approved drug product, i.e., does not redemonstrate something the agency considers to have been
demonstrated in an already approved application.

gency to demonstrate the effectiveness of a previously approved drug product? (If the investigation was

) For each investigation identified as "essential to the approval,” has the investigation been relied on by the
Eelied on only to support the safety of a previously approved drug, answer "no."

Investigation #1 Yes No | X
Investigation #2 [Yes INo | X
{Investigation #3 Yes No | X

Jif you have answered "yes" for one or more investigations, identify each such investigation and the NDA in
which each was relied upon:

Jinvestigation #1 -- NDA Number

Investigation #2 -- NDA Number

Investigation #3 -- NDA Number
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f another investigation that was relied on by the agency to support the effectiveness of a previously approved

) For each investigation identified as "essential to the approval,” does the investigation duplicate the results
g product?

mestigation #1 [Yes INo | x
mestigation #2 Y es No | X
[Investigation #3 es o{ X

1f you have answered "yes" for one or more investigations, identify the NDA in which a similar investigation
was relied on:

Hnvestigation #1 -- NDA Number
Investigation #2 -- NDA Number
nvestigation #3 -- NDA Number

Fhe answers to 3(a) and 3(b) are no, identify each "new" investigation in the application or supplement that
s

essential to the approval (i.e., the investigations listed in #2(c), less any that are not "new"):
[investigation #1 ’ 146-009
[investigation #2 146-010
Jinvestigation #3 146-011

. To be eligible for exclusivity, a new investigation that is essential to approval must also have been
onducted or sponsored by the applicant. An investigation was "conducted or sponsored by" the applicant if,
efore or during the conduct of the investigation, 1) the applicant was the sponsor of the IND named in the
orm FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor in interest) provided substantial
upport for the study. Ordinarily, substantial support will mean providing 50 percent or more of the cost of the
tudy.
. For each investigation identified in response to question 3(c): if the investigation was carried out under an

, was the applicant identified on the FDA 1571 as the sponsor?

[investigation #1 Yes | X No |

IND#:

[Explain:
Investigation #2 es | X No }

IND#:

{Explain:
nvestigation #3 es | X [No |

D#:

[Explain:
E. For each investigation not carried out under an IND or for which the applicant was not identified as the

ponsor, did the applicant certify that it or the applicant's predecessor in interest provided substantial support '
or the study?

Investigation #1 Yes | No |
IND#:
{Explain:
Investigation #2 es | INo |

IIND#:

[Explain:

Jinvestigation #3 Yes | INo |

JIND#:

[Explain:
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. Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe

at the applicant should not be credited with having "conducted or sponsored"” the
tudy? (Purchased studies may not be used as the basis for exclusivity. However, if all \es
ights to the drug are purchased (not just studies on the drug), the applicant may be

onsidered to have sponsored or conducted the studies sponsored or conducted by its
redecessor in interest.)

f yes, explain: N

{See appended electronic signature page}

Signature of PM Date:

{See uppended electronic signature page}

Signature of Division Director Date:

APPEARS THIS WAY
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This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

David Orloff "
1/17/02 07:19:03 PM
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LABORATORIES. INC.
Exclusivity Statement

According to the information published in the "Approved Drug Products with
Therapeutic Equivalence Evaluation, 20™ edition, 2000” the reference listed drug,
Mevacor® (Lovastatin) Tablets, marketed by Merck & Co., Inc. is entitled to a
period of marketing exclusivity as shown below:

Exclusivity Code Exclusivity Expires
1-250 : March 11, 2002
Aura Laboratories, Inc’s ——  (lovastatin, USP) Extended-release Tablets will

not be marketed for the 1

C j

il z/osfes
Nichgfas J. Farina, Ph.D. Daté 7
Vice President Regulatory Affairs

APPEARS THIS WAY
ON ORIGINAL

4001 SW 47th Avenne * Suite 201 * Fort Lauderdale, Florida 33314 * Telephone: (954) 5817500 * Fax: (954) 584-1442
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Debarment Certification

On behalf of Aura Laboratories, Inc. a division of Andrx Pharmaceuticals, Inc., I hereby
certify that we did not and will not use in any capacity the services of any individual,
partnership, corporation, or associations debarred under sub-sections (a) or (b) of
Section 306 of the Federal Food, Drug & Cosmetic Act in connection with NDA 21, 316
for — Lovastatin, USP) Extended-Release Tablets.

,%%%ﬁu 2/ Jor
Nicholag¥-Farida, Ph.D. ) 7 Date

Vice President Regulatory Affairs

APPEARS THIS WAY
ON ORIGINAL
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Financial Certification/Disclosure Statement

A signed Form 3454 (Certification: Financial Interests and Arrangements of Clinical
Investigators) is attached.

,zz@/%%é; Gd 2/ )nt
Nicho ¥a, Ph.D. 1 Date
Vice President Regulatory Affairs
APPEARS THIS WAY
ON ORIGINAL
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TEAM LEADER’S MEMO TO THE FILE

NDA 21-316
Drug Product: Altocor (Lovastatin extended-release) tablets
Date: January 23, 2002

Subject: Request by sponsor for tentative approval of
indication derived from - —— data

The sponsor submitted in their proposed labeling for Altocor, reference to the clinical trial

data of
wrmememer— - Under the CLINICAL PHARMACOLOGY section, Clinical Studies

subsection. An indication for — based on

- data was also included in the proposed labeling under the

INDICATIONS AND USAGE section.

PR

Any indication or reference of lovastatin’ efficacy basedon —~——mnuu____ - is
approvable with this current submission. The proposed label is unacceptable as the
sponsor has included ———— derived from —————————  under the
CLINICAL PHARMACOLOGY section that was not approved in the MEVACOR label.
Specifically, the sponsor must delete _
— from and the following two paragraphs:

A

in addition, approvability for this indication cannot be addressed until after Mevacor's
exclusivity expiration date for this indication (September 11, 2002).

Mary H. Parks, MD
Deputy Director
Medical Team Leader HFD-510

APPEARS THIS WAY
ON ORIGINAL



This is a representation of an electronic record that was signed electronically and
this page is the manifestation of the electronic signature.

Mary Parks
1/23/02 12:22:03 PM
MEDICAL OFFICER

David Orloff

1/30/02 10:39:17 AM
MEDICAL OFFICER
Concur with Dr. Parks

APPEARS THIS wAY
ON ORIGINAL



NDA 21-316
Altocor (lovastatin extended-release)

MEDICAL TEAM LEADER’S MEMO

NDA #: 21-316

Sponsor: Aura Laboratones Incorporated

Name of Drug: Altocor ™ (lovastatin) extended-release tablets

Dosage strengths: 10, 20, 40, and 60 mg

Indication: lipid-altering therapy for patients with primary hypercholesterolemia and
mixed dyslipidemia

Date of Submission: March 30, 2001

Date Application Due: January 30, 2002

Primary Medical Reviewer: Anne R. Pariser, MD
Statistical Reviewer: Joy Mele, MS

BACKGROUND

Lovastatin, an HMG-coA reductase inhibitor (statin), is a lipid-altering drug whose
primary mechanism of action is the inhibition of the rate-limiting enzyme in cholesterol
synthesis. The immediate-release formulation of lovastatin was approved in 1987 by the
FDA as MEVACOR produced by Merck Research Laboratories. Currently available
doses include 10 to 80 mg to be taken once daily. Treatment at these doses result in an
approximate -21 to -40% lowering of LDL-C and -16 to -29% lowering of total-C. The
effect of MEVACOR on the clinical course of atherosclerosis has also been evaluated in
several studies including coronary angiographic studies, carotid B-mode ultrasound
studies, and a 5-year placebo-controlled cardiovascular mortality and morbidity clinical
trial. MEVACOR is indicated for the following:

1. to reduce the risk of MI, unstable angina, and coronary revascularization procedures
in patients without clinically evident coronary heart disease but have average to
moderately elevated total-C and LDL-C and below average HDL-C

2. to slow the progression of coronary heart disease

3. as an adjunct to diet and other nonpharmacologica!l measures to reduce elevated
total-C and LDL-C levels in patients with primary hypercholesterolemia

Statins, for the management of hypercholesterolemia, are effective and easily tolerated
drugs whose use have also been associated with reductions in CV mortality and
morbidity. The development of a statin formulation which could provide a more
sustained inhibition of HMG-coA reducatase activity has been postulated to result in
improved lipid-altering efficacy at lower doses and decreased risk of safety concerns
such as myopathy and elevations in hepatic transaminases. Aura Laboratories
evaluated the effects of such a formulation for lovastatin in this new drug application for
ALTOCOR at daily doses of 10, 20, 40 and 60 mg. In clinical pharmacokinetic studies
with ALTOCOR compared to MEVACOR, it was observed that ALTOCOR had a
prolonged Tmax and lower Cmax than MEVACOR. The AUC of lovastatin (prodrug)
was higher with ALTOCOR but the lovastatin acid (active drug) concentrations were
similar between ALTOCOR and MEVACOR.



NDA 21-316
Altocor (lovastatin extended-release)

This application was submitted as a 505(b)(2) application wherein some information
required for its approval are from studies not conducted by or for Aura Laboratories and
the sponsor has not obtained a right of reference to these studies. Aura Laboratories
will rely on the Agency's finding of safety and effectiveness for the reference listed
product, MEVACOR, from all preclinical studies and several clinical studies. The
sponsor has conducted several clinical pharmacology studies to evaluate the
pharmacokinetics of ALTOCOR and its relative bioavailability to MEVACOR. In addition,
clinical studies of lovastatin extended-release were conducted by Aura Laboratories to
support proposed labeling. These studies were the primary focus of the medical and
statistical reviews as summarized in this team leader memo.

SUPPORTIVE INFORMATION

Data from 13 clinical studies were submitted to this new drug application. Ten of these
were clinical pharmacology studies reviewed in detail by the Office of Clinical
Pharmacology and Biopharmaceutics and summarized in tables 10 and 11 of Dr.
Pariser's medical review. There were three clinical studies which provided the primary
efficacy and safety data for ALTOCOR. These studies included:

Protocol 146-009

This was a randomized, double-blind, placebo-controlled, dose-response study
evaluating the efficacy and safety of ALTOCOR 10, 20, 40,and 60 mg over 12 weeks of
treatment.

Protocol 146-010

This was a randomized, double-blind, 2-way cross-over study comparing ALTOCOR 20
mg to MEVACOR 20 mg and ALTOCOR 60 mg to MEVACOR 60 mg. The total duration
of the study was 34 weeks with two 12-week active treatment periods separated by a 6-
week washout period. The study design is depicted in the following diagram from Dr.
Pariser’s review:

Figure 1. Design of Protocol 146-010 from Dr. Pariser’s review

Run-in Active Treatment Period ] Washout Active Treatment Period 2
(4 weeks) (12 weeks) (6 weeks) (12 weeks)
20 mg Group:

Lovastatin XL 20 mg Placebo Lovastatin XL 20 mg
Diet/Placebo

Mevacor 20 mg ><Mcvacor 20 mg
60 mg Group:

Lovastatin XL 60 mg Placebo Lovastatin XL 60 mg

Diet/Placebo
Mevacor 60 mg Mevacor 60 mg
2



